Analysis of the substrate binding site and carboxyl terminal region of vacuolar H+-pyrophosphatase of mung bean with peptide antibodies.
Vacuolar H+-translocating inorganic pyrophosphatase is a single-protein enzyme and uses a simple substance as an energy donor. Functional domains of the enzyme were investigated by using antibodies specific to peptides corresponding to the putative substrate-binding site (DVGADLVGKVE) in the hydrophilic loop and the carboxyl terminal part. The antibody to the former peptide clearly reacted with the pyrophosphatases of different plant species, and strongly inhibited the hydrolytic activity of the purified enzymes and the proton pumping activity of membrane vesicles. These results indicate that the sequence functions as an actual substrate-binding site and is a common motif. The antibody to the carboxyl terminal part reacted only to the mung bean enzyme, suppressing its hydrolytic and proton pumping activities. The results suggest that the carboxyl terminus is exposed to the cytosol and is close to the catalytic site. H+-Pyrophosphatase hydrolyzed triphosphate and tetraphosphate at low rates. Phytic acid, myo-inositol hexaphosphate, inhibited the enzyme even in the presence of Mg2+. The concentration for 50% inhibition was 0.15 mM. The inhibition of H+-PPase by dicyclohexyldiimide was partly reversed by Mg2+. The catalytic site and the membrane topology of the enzyme are discussed.